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as age-fair (reduced-threat condition). The second study replicated these findings on short 45
cognitive tests used to screen for predementia in clinical settings and showed that teaching 46 older adults about stereotype threat inoculated them against its effects. These results provide 47 useful recommendations about how to improve older adults' memory assessment both in Iab 48 studies and in clinical settings. 49 50
INTRODUCTION: 51
A growing field of laboratory research in social cognition conducted in the healthy population 52
has demonstrated that members of groups whose abilities are negatively stereotyped typically 53 underperform when the negative stereotypes are made relevant to the performance at hand, a 54 phenomenon called stereotype threat (ST). In addition to the normal anxiety associated with 55 taking cognitive tests, the fear of confirming negative stereotypes creates extra pressure that 56 may interfere with cognitive functioning and lead to perform below one's abilities 1, 2 . Many 57 findings demonstrate that negative aging stereotypes (e.g., the culturally shared beliefs that 58
aging inescapably causes severe cognitive decline and diseases such as Alzheimer's disease 59
[AD]) contribute, at least in part, to the differences classically observed in the healthy 60 population between younger and older adults in memory tasks [3] [4] [5] . Without denying the impact 61 of aging on cognitive functioning, research clearly demonstrates that age-related stereotypes 62
are powerful enough to artificially decrease older adults' performance on memory tests. 63 64
Detrimental age-based ST effects are readily observable and fairly easy to produce with 65 instructional manipulations 6 , such as simply emphasizing the memory component of the test 7-9 , 66
highlighting differences in performance between young and older adults 10,11 , or implicitly 67 activating negative aging stereotypes 12,13 . Given the results obtained in laboratory studies, it is 68 very likely that negative aging stereotypes also permeate, at least implicitly, the standard 69 neuropsychological testing settings during the screening for pre-dementia. Indeed, because of 70 the lengthening of life expectancy, more and more people are concerned with the possibility of 71
getting AD or other forms of dementia. Importantly, false-positive errors are quite frequent in 72 the diagnosis of prodromal state of AD 14 , which could be explained, at least in part, by 73 transitory impaired performances in older adults due to the age-based ST phenomenon 15 . 74 75
For these reasons, it is important to provide efficient methods to deactivate the influence of 76 negative aging stereotypes and thereby help older people to perform at their maximum during 77 memory assessment in general and during neuropsychological testing specifically. We addressed the hypothesis that stereotype threat impairs the working memory performance 236
of older adults and that this effect can be reduced or eliminated by a simple instruction. The 237
expected interaction between age group and threat instructions was significant, F(1, 214) = 238 4.85, p < 0.03, ηp 2 = 0.02, and is depicted in younger adults in a study about memory) on older adults' performance on a laboratory test. 249
Because stereotype threat seems to be powerful enough to create significant differences 250 between younger and older adults, we went further and tested its impact on brief cognitive 251 tests classically used by primary care clinicians for the diagnosis of predementia.
253
We tested the impact of stereotype threat on older adults' performance on two brief cognitive 254 tests used to screen for predementia states: the MoCA and the MMSE. As shown in ηp 2 = 0.118). These results show that the performances of older adults on short cognitive tests 261 are susceptible to stereotype threat effects.
263
Because these tests are used to screen for predementia state, we also examined the proportion 264 of participants meeting the clinical criteria of MCI on MoCA and MMSE (using a cutoff at 26 for 265 both tests). During test 1, stereotype threat was powerful enough on the MoCA to result in 50% 266 of our sample performing under the cutoff score of 26/30 in the threat condition, versus 15% in 267 the reduced-threat condition (p = 0.041, Fischer's exact test). The same pattern occurred on 268 MMSE, with 30% of the participants scoring below 26 in the threat condition, against 5% in 269 reduced-threat condition (p = 0.038, Fisher's exact test). More information about this study can 270 be found in Mazerolle et al. 25 .
272
We also hypothesized that an educational intervention (debriefing) consisting in informing 273 older adults about the stereotype threat phenomenon and alleviating the evaluative pressure 274
of the test, would reduce the impact of negative aging stereotypes on their performance. As 275
shown in Figure 4 The present studies show that stereotype threat, a neglected source of stress in many testing 299 situations, can lead older adults to perform below their true abilities on memory tests. The 300 method presented here highlights the crucial importance of the instructions given to 301 participants and patients before testing memory. Simply mentioning that younger adults are 302 taking part in the study (without mentioning any expected age-related differences in 303 performance) is sufficient to inflate by 40% (MMSE and MoCA averaged) the number of older 304 adults meeting clinical criteria for predementia on short cognitive tests. The present findings 305 also showed that presenting the memory tests as age fair or explaining to older adults the 306 negative impact of aging stereotypes on their performances are two efficient strategies to help 307 them resist to age-based stereotype threat. Taken together, these results highlight the critical 308 importance of taking into account stereotype treat effects when assessing older adults' 309 memory using short cognitive tests, especially given the current pressure on general 310 practitioners to participate in the screening for predementia 26, 27 . It is also important for 311 experimental studies about cognitive aging because short cognitive tests are used to exclude 312 participants who are suspected to show predementia symptoms only because they scored 313 below a cutoff. 314 315
Some of the critical aspects of the method deserve particular attention. A typical mistake when 316 one discovers stereotype threat research 28 consists in assuming that a stereotype threat 317 condition requires the implementation of an extra pressure that does not exist in conventional 318
real-life testing, and that standard real-life testing instructions can be used to operationalize a 319 no-stereotype threat control condition. Actually, it is quite the contrary: The standard real-life 320 testing settings are likely to induce stereotype threat, either implicitly or explicitly, because of 321 the words used to present the tests and/or any environmental cues that are related to negative 322 aging stereotypes (e.g., the presence of flyers or posters on Alzheimer's disease or other 323 dementia). It is much more difficult to find a way to eliminate stereotype threat in a testing 324 situation. Therefore, any modification to the instructions that have been found efficient to 325 reduce stereotype threat should be carefully considered to avoid the belief that one is 326
comparing a threat and a reduced-threat condition while, in fact, one is comparing two 327 stereotype threat conditions. 328 329
Although the present findings were obtained on lab memory tests and short cognitive tests, 330
they raise the question of whether age-based stereotype threat effects can also affect older 331 patients' performances on complete neuropsychological batteries used in memory clinics for 332 the diagnosis of MCI, the prodromal stage of AD. In our view, it seems very likely that age-based 333 stereotype threat effects contribute, at least in part, to the 53% of false positive errors 334 observed in the diagnosis of MCI. Without denying that aging may be associated with cognitive 335 decline and neurodegenerative diseases such as MCI or AD for many people, our findings 336 suggest paying special attention to the influence of negative aging stereotypes that have been 337 largely overlooked in the context of neuropsychological testing. 338 339
Several individual factors can make older adults more or less vulnerable to age-based 340 stereotype threat effects. As indicated by a recent review 5 , these moderators include older 341 adults' level of education, physical and psychological health, subjective age, stigma 342 consciousness, domain identification (i.e., importance attached to memory), and memory self-343 efficacy. Future research, especially those conducted within the clinical setting where a 344 diagnosis is requested, should thus consider some of these factors to provide fairer evaluation 345 of patients' memory abilities. 346 347
Our experimental design offers new recommendations to healthcare professionals to improve 348 the accuracy of predementia diagnosis. Characterizing the memory tests as age fair or 349
informing older adults about the age-based stereotype threat phenomenon are two simple and 350 easily implementable instructions likely to help older people to perform at an optimal level 351 during neuropsychological testing. These recommendations may help medical staff to deliver
